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(3)  Television  camera  tube. 
A  television  camera  tube  comprising  in  an  evacuated 

envelope  (1)  a  diode  electron  gun  for  generating  an  electron 
beam,  comprising,  centred  along  an  axis  (20)  successively,  a 
cathode  (33)  having  an  emissive  surface  (37)-extending 
substantially  at  right  angles  to  the  said  axis,  an  anode  (10) 
having  a  flat  part  (105)  which  extends  substantially  at  right 
angles  to  the  axis  and  having  in  its  centre  a  portion  (106) 
which  extends  in  the  direction  of  the  cathode  and  whose 
inner  and  outer  walls  (107,  108)  converge  to  the  axis  (20), 
which  outer  wall  (108)  changes  into  an  apical  surface  (109) 
which  is  substantially  parallel  to  the  emissive  surface  (37) 
and  which  has  a  central  aperture  (110).  If  a  flat  electrode 
which  is  electrically  connected  to  the  anode  is  connected  at  a 
distance  d  from  the  apical  surface  on  the  side  of  the  anode 
remote  from  the  cathode,  d  being  between  4  and  25  times 
the  distance  from  the  apical  surface  (109)  to  the  emissive 
surface  (37).  which  flat  electrode  (102)  has  a  central  aperture 
(103)  which  has  a  diameter  which  is  substantially  equal  to  the 
diameter  of  the  electron  beam  at  the  area  of  the  electrode, 
the  return  beam  (100)  passing  through  the  diaphragm  (9) 
with  small  deflection  angles  of  the  electron  beam  in  the 
non-focused  condition  is  captured  by  said  flat  plate-shaped 
electrode  (102)  and  the  number  of  secondary  electrons  varies 
to  a  considerably  lesser  extent  than  without  said  plate- 
shaped  electrode  (102).  The  observability  of  interference 
signals  is  reduced  thereby. 





The  i n v e n t i o n   r e l a t e s   to  a  t e l e v i s i o n   camera  tube  c o m p r i s i n g  

in  an  evacuated   envelope  a  diode  e l e c t r o n   gun  for  g e n e r a t i n g   an  e l e c t r o n  

beam,  compr is ing ,   c e n t r e d   along  an  axis  s u c c e s s i v e l y ,   a  cathode  h a v i n g  

an  emiss ive   su r f ace   ex tend ing   s u b s t a n t i a l l y   at  r i g h t   angles  to  s a i d  

ax i s ,   an  anode  having  a  f l a t   pa r t   ex tend ing   s u b s t a n t i a l l y   at  r i g h t  

angles   to  the  axis  and  having  in  i t s   c e n t r e   a  po r t i on   which  e x t e n d s  

in  the  d i r e c t i o n   of  the  cathode  and  the  inner  and  ou te r   wal ls   of  w h i c h  

converge  to  the  ax i s ,   sa id   ou te r   wall   changing  into  an  ap i ca l   s u r f a c e  

which  is  s u b s t a n t i a l l y   p a r a l l e l   to  the  emiss ive   su r face   and  which  h a s  

a  c e n t r a l   a p e r t u r e .  

Such  a  t e l e v i s i o n   camera  tube  is  d i s c l o s e d   in  Uni ted   S t a t e s  

Pa t en t   S p e c i f i c a t i o n   4 ,376,907  (PHN  9526)  which  may  be  c o n s i d e r e d   to  b e  

i n c o r p o r a t e d   h e r e i n .  

Such  a  t e l e v i s i o n   camera  tube  fu r the rmore   comprises   a  t a r g e t ,  

for  example,  c o n s i s t i n g   of  a  s i g n a l   l ayer   having  thereon   a  p h o t o c o n d u c t i v e  

l aye r   for  r e co rd ing   the  i n f o r m a t i o n   of  the  scene  to  be  r e c o r d e d .   P r o v i d e d  

between  said  t a r g e t   and  the  diode  e l e c t r o n   gun  are  a  focus ing   lens   f o r  

focus ing   the  e l e c t r o n   beam  on  the  t a r g e t   and  a  diaphragm  for  l i m i t i n g  

the  e l e c t r o n   beam. 

In  German  Pa t en t   A p p l i c a t i o n   29  42  063  l a i d   open  to  p u b l i c  

i n s p e c t i o n   a  s i m i l a r   t e l e v i s i o n   camera  tube  is  d e s c r i b e d   having  a  d i o d e  

e l e c t r o n   gun.  The  p a r t   of  the  anode  which  extends  in  the  d i r e c t i o n   o f  

the  cathode  has  an  ou t e r   wall   which  converges  to  the  ax i s .   The  i n n e r  

wall   of  said  pa r t   and  the  remainder   of  the  anode  is  t ubu l a r   and  e x t e n d s  

c o a x i a l l y   around  the  ax i s .   A  p l a t e   is  connected  immediately  a g a i n s t  
the  anode  on  the  s ide   remote  from  the  ca thode  and  has  connected   t h e r e t o  

on  the  cathode  s ide   a  second  gold  diaphragm  p l a t e   having  a  b e a m - r e s t r i c -  

t i ng   a p e r t u r e .   The  d i s t a n c e   from  the  a p i c a l   su r face   to  said  p l a t e  

acco rd ing   to  the  F igure   shown  in  the  sa id   Pa ten t   A p p l i c a t i o n   is   a p p r o x i -  

mately  1.5  times  the  d i s t a n c e   from  the  emiss ive   su r face   t o  t h e   a p i c a l  

s u r f a c e .  

Such  t e l e v i s i o n   camera  tube  as  desc r ibed   h e r e i n b e f o r e   a r e  

g e n e r a l l y   known  and  are  sometimes  termed  v id i cons .   The  o p e r a t i o n   of  a  



vid icon   is  as  f o l l o w s .   Under  the  i n f l u e n c e   of  the  d e f l e c t i o n   f i e l d s ,  

an  e l e c t r o n   beam  of  a  s u f f i c i e n t   c u r r e n t   s t r e n g t h   scans  the  f r ee   s u r f a c e  

of  the  p h o t o c o n d u c t i v e   layer   of  the  t a r g e t   according  to  a  given  r a s t e r  

and  br ings  s a id   s u r f a c e   p o i n t - w i s e   at  the  p o t e n t i a l   of  the  c a t h o d e  

which  is  termed  zero   v o l t s .   Between  two  s u c c e s s i v e   scans  the  p o t e n t i a l  

of  each  po in t   of  the   f ree   s u r f a c e   of  the  pho toconduc t ive   l a y e r   i n c r e a s e s  

under  the  i n f l u e n c e   of  a  p o s i t i v e   p o t e n t i a l   which  is  a p p l i e d   to  t h e  

s i g n a l   layer   and  under   the  i n f l u e n c e   of  p h o t o c o n d u c t i v i t y   which  i s  

gene ra t ed   in  the  p h o t o c o n d u c t i v e   l aye r   by  the  o p t i c a l   image  p r o j e c t e d  

the reon .   Each  p o i n t ,   or  more  e x a c t l y ,   each  e lementary   s u r f a c e   e l e m e n t ,  

of  the  p h o t o c o n d u c t i v e   l aye r ,   t o g e t h e r   with  the  unde r ly ing   s i g n a l   l a y e r ,  

c o n s t i t u t e s   a  c a p a c i t o r .   The  charge  of  sa id   c a p a c i t o r   is  p e r i o d i c a l l y  

completed  by  the  scann ing   e l e c t r o n   beam,  for  which  more  charge   is  r e -  

qu i red   accord ing   as  more  l i g h t   is  i n c i d e n t   on  the  po in t   in  q u e s t i o n .  

The  c u r r e n t   which  c o n s e q u e n t l y   flows  through  the  connec t ion   of  the  s i g n a l  

l ayer   comprises   the   i n f o r m a t i o n   of  the  p r o j e c t e d   image  as  a  f u n c t i o n  

of  time.  The  c u r r e n t   s t r e n g t h   of  the  e l e c t r o n   beam  must  be  l a r g e   enough 

to  provide  e l e m e n t a r y   c a p a c i t o r s ,   which  are  c o n s i d e r a b l y   d i s c h a r g e d   a s  

a  r e s u l t   of  l a r g e   l i g h t   i n t e n s i t y ,   with  s u f f i c i e n t   charge .   As  soon  a s  

the  the  f ree   s u r f a c e   of  the  p h o t o s e n s i t i v e   layer   has  reduced  to  z e r o  

in  a  given  p o i n t ,   the   e l e c t r o n s   of  the  e l e c t r o n   beam  can  no  longer   r e a c h  

sa id   poin t   any  more.  Their   speed  becomes  zero  and  they  are  then  a c c e l e r a -  

ted  in  the  r e v e r s e   d i r e c t i o n   and  form  the  s o - c a l l e d   r e t u r n   beam.  The 

sa id   r e tu rn   beam  a l so   e x p e r i e n c e s   the  i n f l u e n c e   of  the  d e f l e c t i o n   f i e l d s  

and  scans  the  s u r f a c e   of  the  diaphragm  f ac ing   the  p h o t o c o n d u c t i v e   l a y e r .  

A  p o r t i o n   of  the  secondary   e l e c t r o n s   gene ra t ed   on  the  d iaphragm  has  s u b -  

s t a n t i a l l y   the  same  k i n e t i c   energy  as  the  e l e c t r o n s   of  the  r e t u r n   beam 

and  forms  a  s econdary   beam  which,  t o g e t h e r   with  the  o r i g i n a l   ( p r i m a r y )  
e l e c t r o n   beam,  scans   the  p h o t o c o n d u c t i v e   layer   but  in  a  d i f f e r e n t   p l a c e  

from  the  pr imary   e l e c t r o n   beam  because  the  secondary  beam  pas ses   t h r o u g h  

the  d e f l e c t i o n   f i e l d s   in  a  d i f f e r e n t   p l ace .   As  a  r e s u l t   of  t h i s   a  d i s -  

t u r b i n g   s igna l   is  formed  which  is  v i s i b l e   in  the  p i c t u r e   to  be  d i s p l a y e d .  
In  o r d e r   to  p reven t   the  d i sadvan tageous   e f f e c t   of  the  r e t u r n  

beam  for  the  g r e a t e r   p a r t ,   i t   is  sugges ted   in  German  P a t e n t   A p p l i c a t i o n  

2230529  (PHN  5726)  l a i d   open  to  p u b l i c   i n s p e c t i o n   to  cause  the  s u r f a c e  

of  the  diaphragm  f a c i n g   the  p h o t o c o n d u c t i v e   l aye r ,   in  so  far   as  i t   i s  

not  s i t u a t e d   in  the   immediate  p r o x i m i t y   of  the  axis  of  the  tube ,   t o  

enc lose   an  acu te   angle   with  the  d i r e c t i o n   of  the  said  ax i s .   This  i s  



p r e f e r a b l y   r e a l i z e d   by  g iv ing   the  diagragm  the  shape  of  a  t r u n c a t e d  

cone  which  extends   in  the  d i r e c t i o n   of  the  t a r g e t   and  in  which  t h e  

a p e r t u r e   is  p rov ided   in  a p i c a l   s u r f a c e . A s   a  r e s u l t   of  t h i s ,   the  s e c o n -  

dary  beam  has  a  major  d i r e c t i o n   which  is  not  d i r e c t e d   towards  t h e  

t a r g e t ,   because  a  very  l a rge   p o r t i o n   of  the  g e n e r a t e d   secondary   e l e c -  

t rons   have  a  d i r e c t i o n   which  is  a s s o c i a t e d   in  the  same  manner  w i t h  

the  d i r e c t i o n   of  the  pr imary  ( i n c i d e n t )   e l e c t r o n s   and  with  the  no rma l  

to  the  s u r f a c e   of  the  diaphragm  as  is  the  case  in  the  r e f l e c t i o n   o f  

l i g h t   rays  (the  angle  of  i n c i d e n c e   is  equal  to  the  angle  of  r e f l e c t i o n ) .  

A  d i f f e r e n t   s o l u t i o n   is  given  in  German  p u b l i s h e d   P a t e n t  

A p p l i c a t i o n   24  34  139.  I t   is  sugges t ed   to  p rov ide   a  f l a t   d i a p h r a g m  

on  the  s ide   of  the  t a r g e t   wi th   a  l aye r   of  a  m a t e r i a l   having  a  s m a l l  

c o e f f i c i e n t   of  secondary   emi s s ion .   Chromium  is  sugges t ed   as  b e i n g  

p a r t i c u l a r l y   s u i t a b l e   s ince   an  oxide  skin  soon  forms  on  i t   in  a i r .  

As  is  known  from  German  P a t e n t   S p e c i f i c a t i o n   587,386,   chromium  o x i d e  

is  a  very  good  s u p p r e s s o r   of  secondary   e m i s s i o n .  

In  tubes   having  f l a t ,   convex  or  c o n i c a l   diaphragms  i n  

which  the  above-ment ioned   measures   have  been  t aken ,   however,  the  f o l l o -  

wing  problem  occu r s .   With  small   d e f l e c t i o n   angles   of  the  p r i m a r y  
e l e c t r o n   beam,  an  i n t e r f e r e n c e   s i g n a l   s t i l l   occurs  as  a  r e s u l t   o f  

secondary  e l e c t r o n s   in  the  r e c o r d e d   s c e n e .  

I t   is  t h e r e f o r e   the  o b j e c t   of  the  i n v e n t i o n   to  p r o v i d e  

a  t e l e v i s i o n   camera tube  in  which  these   i n t e r f e r e n c e   s i g n a l s   have  b e e n  

m i n i m i z e d .  

For  t h a t   purpose ,   a  t e l e v i s i o n   camera  tube  of  the  k i n d  

d e s c r i b e d   in  the  opening  p a r a g r a p h   is  c h a r a c t e r i z e d   a cco rd ing   to  t h e  

i n v e n t i o n   in  t h a t   a  f l a t   e l e c t r o d e   connected   e l e c t r i c a l l y   to  the  anode  

is  provided  at  a  d i s t a n c e   d  from  the  s u r f a c e   on  the  s ide   of  the  anode  r e -  

mote  from  the  ca thode ,   d  being  between  4  and  25  t imes  the  d i s t a n c e  

from  the  a p i c a l   s u r f a c e   to  the   emis s ive   s u r f a c e ,   the  s a id   f l a t   e l e c t r o d e  

having  a  c e n t r a l   a p e r t u r e   which  has  a  d i ame te r   which  is  s u b s t a n t i a l l y  

equal  to  the  d i ame te r   of  the  e l e c t r o n   beam  at  the  a rea  o f   the  e l e c t r o d e .  

The  o r i g i n   of  the   secondary   e l e c t r o n s   which  give  r i s e   t o  

the  i n t e r f e r e n c e   s i g n a l   was  i n i t i a l l y   not  c l e a r .   By  us ing   the  i n v e n t i o n ,  

the  r e c o g n i t i o n   is  gained  t h a t   with  small   d e f l e c t i o n   angles   of  t h e  

e l e c t r o n   beam  a  p a r t   of  the  r e t u r n   beam  s t i l l   f a l l s   th rough  the  d i a -  

phragm  a p e r t u r e .   In  tubes  having  a  diode  e l e c t r o n   gun,  t h i s   pa r t   of  t h e  

r e t u r n   beam  is  focused   on  the  anode  by  the  focus ing   lens  and  g e n e r a t e s  



secondary   e l e c t r o n s   which  can  again  reach  the  t a r g e t   and  give  r i s e  

t h e r e   to  i n t e r f e r e n c e   s i g n a l s .   During  the  scanning  of  the  t a r g e t   by  t h e  

e l e c t r o n   beam,  the  anode  is  a l so   scanned  by  the  r e tu rn   beam  f o c u s e d  

t h e r e o n .  

Because  in  the  known  diode  guns,  from  which  is  s t a r t e d ,  

the   c e n t r a l   pa r t   of  the  anode  on  the  s ide   remote  from  the  ca thode   h a s  

a  wall   converging  towards   the  ax is   as  d e s c r i b e d   in  United  S t a t e s   P a t e n t  

S p e c i f i c a t i o n   4 ,376,907  or ,   as  d e s c r i b e d   in  German  Pa ten t   A p p l i c a t i o n  
29  42  063,  c o n s i s t s   of  two  p l a t e s   in  a  d i f f e r e n t   l o c a t i o n   along  t h e  

ax i s   and  of  two  types  of  m a t e r i a l s ,   and  the  r e t u r n   beam  is  focused   o n  

s a i d   anode,  rap id   v a r i a t i o n s   of  the  number  of  genera ted   s econdary   e l e c -  

t r o n s   occur  due  to  t h i s   i r r e g u l a r   des ign   and/or   d i f f e r e n c e s   in  m a t e r i a l ,  

as  a  r e s u l t   of  which  the  o b s e r v a b i l i t y   of  the  i n t e r f e r e n c e   s i g n a l   i s  

i n p r o v e d .  

By  using  an  e n t i r e l y   f l a t   e l e c t r o d e   at  a  s u f f i c i e n t l y   l a r g e  

d i s t a n c e   d  from  the  f l a t   a p i c a l   p a r t   of  the  anode,  the  r e t u r n   beam  f a l l s  

on  sa id   anode.  Since  the  r e t u r n   beam  at   the  area  of  sa id   e l e c t r o d e   i s  

l e s s   focused  and  the  e l e c t r o d e   is  f l a t ,   the  number  of  g e n e r a t e d  

secondary   e l e c t r o n s   w i l l   vary   c o m p a r a t i v e l y   s lowly,   so  t h a t   the  s i g n a l  

caused  hereby  wi l l   become  v i s i b l e   to  a  c o n s i d e r a b l y   smal l e r   e x t e n t .  

The  a p e r t u r e   in  the  f l a t   e l e c t r o d e   has  such  a  d i a m e t e r   t h a t  

the   passage  of  the  e f f e c t i v e   p a r t   of  the  e l e c t r o n   beam  is  not  h a m p e r e d .  
Said   d iameter   is  p r e f e r a b l y   equal   to  the  d iameter   of  the  e l e c t r o n   beam 

a t   the  area  of  the  f l a t   e l e c t r o d e   or  at  most  25%  l a r g e r .  

If  the  f l a t   e l e c t r o d e   is  connected  t o  t h e   anode  by  m e a n s  

of  a  metal   cup-shaped  s p a c i n g   e lement   widening  in  the  d i r e c t i o n   of  t h e  

f l a t   e l e c t r o d e ,   the  f l a t   e l e c t r o d e   can  be  i n c o r p o r a t e d   in  a  s imple   manner  

in known  diode  guns.  Such  a  d iode   e l e c t r o n   gun  is  d i s c l o s e d   in  E u r o p e a n  
P a t e n t   S p e c i f i c a t i o n   No.  0048510  (PHN  9840)  which  may  be  c o n s i d e r e d  

to  be  i n c o r p o r a t e d   h e r e i n .  

If  the  f l a t   e l e c t r o d e ,   at  l e a s t   on  the  s ide  remote  f r a n   t h e  

c a t h o d e ,   c o n s i s t s   of  a  m a t e r i a l   which  has  a  c o e f f i c i e n t   of  s e c o n d a r y  

emis s ion   which  is  s m a l l e r   than  1,  the  t o t a l   q u a n t i t y   of  s econda ry   e l e c -  

t r o n s   genera ted   at  the  a n o d e  i s   s t i l l   r e d u c e d .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  g r e a t e r   d e t a i l ,   b y  

way  of  exanple,   with  r e f e r e n c e   to  the  accompanying  drawing,  in  w h i c h :  

Figure  1  is  a  l o n g i t u d i n a l   s e c t i o n a l   view  of  a  c a thode   r a y  
tube   accord ing   to  the  i n v e n t i o n ,  



Figure   2  is  an  e l e v a t i o n   of  a  p a r t   of  Figure   1,  a n d  

Figure   3  is  a  s e c t i o n a l   view  of  a  p a r t   of  Figure  1 .  

F igure   1  is  a  l o n g i t u d i n a l   s e c t i o n a l   view  of  a  t e l e v i s i o n  

camera  tube  accord ing   to  the  i nven t ion .   This  tube  comprises  a  c y l i n d r i c a l  

g l a s s   envelope  1  which  has  a  s tepped  shape  o b t a i n e d   by  drawing  a  g l a s s  

tube  which  has  been  s o f t e n e d   by  hea t i ng   on  a  s tepped  mandr i l .   At  o n e  

end,  the  said  tube  is  s ea led   by  a  window  2  on  the  i n s ide   of  which  t h e  

p h o t o s e n s i t i v e   t a r g e t   3  is  p rov ided .   The  window  2  l i e s   on  the  edge  4 

which  is  p a r a l l e l   to  the  s tep  s u r f a c e s   5,  6  and  7  a g a i n s t   which  a  gauze  
e l e c t r o d e   8,  a  diaphragm  9  and  an  anode  10,  r e s p e c t i v e l y ,   bear .   In  t h i s  

manner  the  said  components  are  a c c u r a t e l y   p o s i t i o n e d   with  r e s p e c t   to  e a c h  

o t h e r .   Wall  e l e c t r o d e s   which  are  not  shown  in  the  drawing  are  p r o v i d e d  

in  the  usual   manner  on  the  inner  wall  of  the  c y l i n d r i c a l   envelope .   A 

ca thode   suppor t   11  is   connected   a g a i n s t   a  f i r s t   e l e c t r o d e ,   the  anode  10.  

The  g l a s s   envelope  1  on  the  s ide  o p p o s i t e   to  the  window  is  s ea l ed   by 

means  of  a  cap  12  which  is  connected  a g a i n s t   the  tube  by  means  of  an  

enamel  13.  Connect ion  s t r i p s   14  which  are  passed   through  the  enamel  

seam  and  a lso   c o n s t i t u t e   the  connec t ions   for   the  anode,  the  c a t h o d e  

and  the  cathode  f i l amen t   c u r r e n t   extend  from  the  cathode  suppor t   11.  

The  t a r g e t   3  u s u a l l y   c o n s i s t s   of  a  p h o t o c o n d u c t i v e   l ayer   which  i s  

p r o v i d e d   on  a  t r a n s p a r e n t   s i gna l   p l a t e .   However,  the  t a r g e t   may  a l s o  

compr i se   a  h e a t - s e n s i t i v e   l a y e r .   The  r e t u r n   beam  100  ( i n d i c a t e d   by  a  

broken  l i n e   with  arrow)  r e t u r n i n g   from  the  t a r g e t   passes   th rough  t h e  

a p e r t u r e   101  in  the  diaphragm  9  when  the  d e f l e c t i o n   angles  of  the  p r i -  

mary  e l e c t r o n   beam  are  smal l .   Because  the  t a p e r i n g   anode  (see  F i g u r e s  

2  and  3)  comprises   a  f l a t   p l a t e - s h a p e d   e l e c t r o d e   102  having  a  c e n t r a l  

a p e r t u r e   103,  r ap id   v a r i a t i o n s   in  the  q u a n t i t i e s   of  gene ra t ed   s e c o n d a r y  

e l e c t r o n s   w i l l   not  occur  due  to  said  f l a t n e s s   and  because  the  r e t u r n  

e l e c t r o n   beam  is  not  focused  t h e r e .  

Figure   2  is  an  e l e v a t i o n   of  a  p a r t   of  F igure   1.  The  anode  10 

which  has  a  f u n n e l - l i k e   a p e r t u r e   21  l i e s   on  the  s tepped  s u r f a c e   7  w h i c h  

forms  a  pa r t   of  the  inner   wall   of  the  envelope   which  is  at  r i g h t   a n g l e s  

to  the  axis   20  of  the  envelope .   This  anode  is  d e s c r i b e d   e l a b o r a t e l y   i n  

Uni ted   S t a t e s   Pa ten t   S p e c i f i c a t i o n   4 ,376 ,907 .   A  cathode  suppor t   i s  

connec t ed   a g a i n s t   the  anode  10.  Said  suppor t   comprises   a  f i r s t   p l a t e -  

shaped  metal   p a r t   22  which  makes  e l e c t r i c a l   c o n t a c t   with  the  anode.  The 

second  p l a t e - s h a p e d   metal   pa r t   24  and  t h i r d   p l a t e - s h a p e d   metal   p a r t   25 

s i t u a t e d   in  one  plane  are  connected  a g a i n s t   the  said  f i r s t   p l a t e - s h a p e d  



p a r t   by  means  of  an  e l e c t r i c a l l y   i n s u l a t i n g   s ea l i ng   g lass   23.  T h e s e  

two  pa r t s   c o n s t i t u t e   the  c o n n e c t i o n s   for  the  cathode  f i l a m e n t   29  v i a  

the  con tac t   spr ings   26,  the  rods  27  and  the  metal  f ins   28.  A  f o u r t h  

p l a t e - s h a p e d   metal  p a r t   30  is  connected  a g a i n s t   the  said  two  p l a t e - s h a p e d  

p a r t s   24  and  25,  again  by  means  of  an  e l e c t r i c a l l y   i n s u l a t i n g   s e a l i n g  

g l a s s .   The  said  f o u r t h   p l a t e - s h a p e d   pa r t   comprises   s t r i p s   31  which  e x t e n d  

p a r a l l e l   to  the  axis  20.  A  metal  i n t e r m e d i a t e   p l a t e   32  from  which  a  
ca thode  shank  33  having  an  emiss ive   su r f ace   37  is  suspended  by  means  o f  

bands  34  is  connected  to  the  said  s t r i p s .   The  metal  i n t e r m e d i a t e   p l a t e  

has  a  c e n t r a l   a p e r t u r e   in  which  a  heat   r e f l e c t i o n   screen  35  is  p r o v i d e d  

c o a x i a l l y   around  the  ca thode   shank  33.  Said  cathode  shank  p rov ided   i n  

a  heat   r e f l e c t i o n   sc reen   forms  the  s u b j e c t   mat te r   of  Ne the r l ands   P a t e n t  

A p p l i c a t i o n   8002343  (PHN  9733)  l a id   open  to  pub l i c   i n s p e c t i o n   which  may 
be  cons ide red   to  be  i n c o r p o r a t e d   he re in .   Via  the  four  p l a t e - s h a p e d   p a r t s  
which  toge the r   c o n s t i t u t e   the  cathode  suppor t   11,  connec t ion   s t r i p s   36 

extend  which  are  passed  th rough   the  tube  via  the  enamel  13  and  c o n s t i t u t e  

the  e l e c t r i c   c o n n e c t i o n s   for   the  anode,  the  cathode  and  the  c a t h o d e  

f i l a m e n t   c u r r e n t .   The  rods   27  are  provided  in  the  i n t e r m e d i a t e   p l a t e  

32  by  means  of  a  s e a l i n g   g l a s s   23.  The  anode  10  f u r t h e r   comprises   a  
metal   cup-shaped  spac ing   e lement   104  which  widens  in  the  d i r e c t i o n   o f  

the  f l a t   e l e c t r o d e   102.  The  e l e c t r o d e   102  compris ing   a p e r t u r e   103  is  c o a t e d ,  

on  the  side  remote  from  the  c a t h o d e ,  w i t h   a  l ayer   of  gold  to  p r e v e n t  

secondary  emission  and  s u r f a c e   charge  as  much  as  p o s s i b l e .  

Figure  3  is  a  s e c t i o n a l   view  of  the  pa r t   shown  in  F i g u r e   2 . .  

The  anode  10  has  a  f l a t   p a r t   105  which  extends  at  r i g h t   angles   to  t h e  

axis   20  and  has  in  i t s   c e n t r e   a  p o r t i o n   106  extending  in  the  d i r e c t i o n  

of  the  cathode  and  the  inner   and  ou te r   wal ls   107,  108  of  which  c o n v e r g e  
in  the  d i r e c t i o n   of  the  ca thode   towards  the  axis   20.  The  ou te r   wal l   108 

changes  into  the  a p i c a l   s u r f a c e   109  which  has  a  c e n t r a l   a p e r t u r e   110 .  

At  a  d i s t a n c e   d  from  the  a p i c a l   su r f ace   109  on  the  s ide  of  the  a n o d e  

10  remote  from  the  c a t h o d e ,   a  f l a t   e l e c t r o d e   102  is  provided  so  as  to  b e  

e l e c t r i c a l l y   connected  to  the  anode.  The  d i s t a n c e   d  is  between  4  and  25 

t imes  the  d i s t a n c e   from  the  ap ica l   su r face   109  to  the  emiss ive   s u r f a c e  

37,  so  tha t   the  r e t u r n   beam  is  not  focused  on  the  e l e c t r o d e   102.  The  f l a t  

e l e c t r o d e   102  has  a  c e n t r a l   a p e r t u r e   103  which  has  a  d iamete r   which  i s  

approximate ly   equal  to  the   d iameter   of  the  e l e c t r o n   beam  at  the  a r e a  
of  the  e l e c t r o d e   102.  



1.  A  t e l e v i s i o n   camera  tube  compr i s ing   in  an  evacuated   e n v e l o p e  

a  diode  e l e c t r o n   gun  for  gene ra t ing   an  e l e c t r o n   beam,  c o m p r i s i n g ,  
c e n t r e d   along  an  axis  s u c c e s s i v e l y ,   a  ca thode   having  an  e m i s s i v e  

s u r f a c e   e x t e n d i n g   s u b s t a n t i a l l y   at  r i g h t   ang le s   to  sa id   ax i s ,   an  anode  

having  a  f l a t   p a r t   ex t end ing   s u b s t a n t i a l l y   at   r i g h t   angles  to  the  a x i s  

and  having  in  i t s   c e n t r e   a  por t ion   which  e x t e n d s   in  the  d i r e c t i o n   of  t h e  

ca thode   and  the  inner   and  outer   walls  of  which  converge  to  the  a x i s ,  
sa id   ou te r   wall   changing  into  an  ap i ca l   s u r f a c e   which  is  s u b s t a n t i a l l y  

p a r a l l e l   to  the  emis s ive   sur face   and  which  has  a  c e n t r a l   a p e r t u r e ,  
c h a r a c t e r i z e d   in  t h a t   a  f l a t   e l e c t r o d e   c o n n e c t e d   e l e c t r i c a l l y   to  t h e  

anode  is  p rov ided   at  a  d i s t a n c e   d  from  the  s u r f a c e   on  the  side  of  t h e  

anode  remote  from  the  ca thode,   d  being  between  4  and  25  times  t h e  

d i s t a n c e   from  the  a p i c a l   sur face   to  the  e m i s s i v e   s u r f a c e ,   the  sa id   f l a t  

e l e c t r o d e   having  a  c e n t r a l   aper tu re   which  has  a  d iamete r   which  i s  

s u b s t a n t i a l l y   equal   to  the  diameter   of  the  e l e c t r o n   beam  at  the  area  o f  

the  e l e c t r o d e .  

2.  A  t e l e v i s i o n   camera  tube  as  c la imed  in  Claim  1,  c h a r a c t e r i z e d  

in  t h a t   the  d i ame te r   of  the  ape r tu re   in  the  f l a t   e l e c t r o d e   is  s u b s t a n -  

t i a l l y   equal   to  the  d iamete r   of  the  e l e c t r o n   beam  at  the  area  of  t h e  

f l a t   e l e c t r o d e   or  is  at  most  25%  l a r g e r .  

3.  A  t e l e v i s i o n   camera  tube  as  c la imed  in  Claim  1  or  2,  c h a r a c -  

t e r i z e d   in  t h a t   the  f l a t   e l e c t r o d e   is  connec t ed   to  the  anode  by  means 
of  a  metal   cup-shaped  spacing  element  which  widens  in  the  d i r e c t i o n   o f  

the  f l a t   e l e c t r o d e .  

4.  A  t e l e v i s i o n   camera  tube  as  c la imed  in  any one  of  t h e  

p r e c e d i n g   Claims,   c h a r a c t e r i z e d   in  tha t   the  f l a t   e l e c t r o d e ,   at  l e a s t   on 
the  s ide  remote  from  the  cathode,   c o n s i s t s   of  a  m a t e r i a l   which  h a s  

a  c o e f f i c i e n t   of  secondary   emission  which  is  s m a l l e r   than  1 .  
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